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AB A human sequence homolog of heparanase and a no . of variants 

that can arise from alternative splicing are described. The protein may 
play a role in the control of heparan-dependent invasive cell growth in a 
no. of pathologies and may therefore be a target for therapeutics. 
Identification of an EST for a heparanase homolog in a com. 
sequence database, PCR cloning of a cDNA and anal, of tissue distribution 
of the mRNA are reported. 
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AB The invention provides protein and cDNA sequences of a novel human 
heparanase gene hnhpl and two variants resulted from 

alternative splicing. The longest clone is 2060 nucleotide long and it 
contains an open reading frame of 1776 nucleotides, which encodes a 
polypeptide of 592 amino acids, with a calcd. mol . wt . of 66.5 kDa . The 
two shorter forms contain an in frame deletion as a result of alternative 
splicing, one is 162 nucleotides (nt473-634) corresponding to amino acids 
150-203, and one is 336 nucleotides (nt473-808) corresponding to amino 




acids 150-261. The hnhpl gene is mapped to chromosome 10, next to the 
marker SHGC-57721. The tissue distribution of hnhpl transcripts is detd. 
The invention also relates to constructing hnhpl gene expression vector to 
produce recombinant proteins in mammalian cells, which may have heparanase 
or other glycosyl hydrolase activity, its antibodies, and antisense 
oligonucleotide and ribozymes for gene modulation and therapeutic use. 
REFERENCE COUNT: 52 THERE ARE 52 CITED REFERENCES AVAILABLE FOR THIS 
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AB Heparanase is a beta-D-endoglucuronidase that cleaves heparan sulfate (HS) 
and has been implicated in many important physiological and pathological 
processes, including tumor cell metastasis, angiogenesis , and leukocyte 
migration. We report herein the identification of active-site residues of 
human heparanase. Using PSI -BLAST and PHI -BLAST searches 

of sequence databases, similarities were identified between heparanase and 
members of several of the glycosyl hydrolase families (10, 39, and 51) 
from glycosyl hydrolase clan A (GH-A) , including strong local identities 
to regions containing the critical active-site catalytic proton donor and 
nucleophile residues that are conserved in this clan of enzymes. 
Furthermore, secondary structure predictions suggested that heparanase is 
likely to contain an (alpha/beta) 8 TIM-barrel fold, which is common to the 
GH-A families. On the basis of sequence alignments with a number of 
glycosyl hydrolases from GH-A, Glu225 and Glu343 of human 
heparanase were identified as the likely proton donor and 
nucleophile residues, respectively. The substitution of these residues 
with alanine and the subsequent expression of the mutant 

heparanases in COS-7 cells demonstrated that the HS-degrading capacity of 
both was abolished. In contrast, the alanine substitution of two other 
glutamic acid residues (Glu378 and Glu396) , both predicted to be outside 
the active site, did not affect heparanase activity. These data suggest 
that heparanase is a member of the clan A glycosyl hydrolases and has a 
common catalytic mechanism that involves two conserved acidic residues, a 
putative proton donor at Glu225 and a nucleophile at Glu343. 
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AB Heparanase, an endo-beta-D-glucuronidase , has been associated with 

melanoma metastasis. Polyclonal antibodies directed against the murine 
N-terminal heparanase peptide detected a Mr of approx 97,000 protein upon 
SDS-polyacrylamide gel electrophoresis of mouse melanoma and human 
melanoma cell lysates . In an indirect immunocytochemical study, metastatic 
human A375-SM and mouse B16-BL6 melanoma cells were stained with the 
antiheparanase antibodies. Heparanase antigen was localized in the 
cytoplasm of permeabilized melanoma cells as well as at the cell surface 
of unpermeabilized cells. Immunohistochemical staining of frozen sections 
from syngeneic mouse organs containing micrometastases of B16-BL6 melanoma 
demonstrated heparanase localized in metastatic melanoma cells, but not in 
adjacent normal tissues. Similar studies using frozen sections of 
malignant melanomas resected from patients indicated that heparanase is 
localized in invading melanoma cells, but not in adjacent connective 
tissues. Monoclonal antibodies directed against murine heparanase were 
developed and characterized. Monoclonal antibody 10E5, an IgM, 
precipitated and inhibited the enzymatic activity of heparanase. A 2.6-kb 
cDNA was isolated from a human melanoma lambda gtll cDNA library using the 
monoclonal antibody 10E5. Heparan sulfate cleavage activity was detected 
in the lysogen lysates from E coli Y1089 infected with the lambda gtll 
cDNA and this activity was inhibited in the presence of 10-fold excess of 
heparin, a potent inhibitor of heparanase. The nucleotide sequence of the 
cDNA was determined and insignificant homology was found with the gene 
sequences currently known. The cDNA hybridized to a 3.2-3.4 kb mRNA in 
human A375 melanoma, WI-38 fibroblast, and THP-1 leukemia cells using 
Northern blots. Heparanase expression was examined using Western and 
Northern blots. In comparison to human A375-P melanoma cells, the quantity 
of 97,000 protein recognized by the polyclonal anti -heparanase antibodies 
doubled in the metastatic variant A375-SM cells and the quantity 
of 3.2-3.4 kb mRNA doubled in A375MetMix, a metastatic variant 
similar to A375-SM cells. In B16 murine melanoma cell, the intensity of 
the 97,000 protein increased more than 2 times comparing with B16-F1 
cells. The extent in the increase of the protein and the mRNA levels is 
comparable to the change of heparanase activity observed in those cells. 
In summary, the studies suggest that (a) the N-terminus of the heparanase 
molecule in mouse and human is ant igenically related; (b) heparanase 
antigens are localized at the cell surface and in the cytoplasm of 
metastatic human and mouse melanoma cells; (c) heparanase antigens are 
localized in invasive and metastatic murine and human melanomas in vivo, 
but not in adjacent normal tissues; (d) heparanase molecule appeared to be 
differentially expressed at the transcriptional as well as at the 
translational level; and (e) the size of human 
heparanase mRNA is 3.2-3.4 kb . (Full text available from 
University Microfilms International, Ann Arbor, MI, as Order No. 
AAD93-07237) 
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encoding a human protein believed to be 



heparanase-2 , based on sequence homol . to known 
heparanases . The invention also provides polynucleotides that contain 
fragments of said cDNA mols. that can be used as hybridization probes or 
as primers for nucleic acid amplification. The invention further provides 
expression vectors comprising said cDNA mols., host cells transformed with 
said vectors for the recombinant prodn. of human 
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the use of said human heparanase-2 




polypeptides in identifying compds . that may be antagonists and/or 
agonists, which may be potentially useful in therapy. Finally, the 
invention provides a fusion protein consisting of said heparanase 
-2 fused to a Ig Fc region, and antibodies specific for 
heparanase-2 . The cDNA sequence, as well as the 
corresponding amino acid sequence of human heparanase- 
2 are claimed. The invention used reverse transcription- 
polymerase chain reaction (RT-PCR) to show the expression of 
heparanase-2 gene in various tissues and tumors, and 
showed the expression of heparanase-2 in transformed 
293 human kidney fibroblasts. 
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